Properties of cyclic nucleotide phosphodiesterase in the central nervous system of Manduca sexta.
The properties of cyclic nucleotide phosphodiesterase were studied in soluble and particulate fractions from the central nervous system of Manduca sexta (Lepidoptera: Sphingidae). It was determined that: (1) The highest levels of phosphodiesterase occur in nervous tissue. (2) The total and specific enzyme activities of larval and adult brains are greater than those of the remaining ganglia. (3) Specific central nervous sy stem phosphodiesterase activities of the adult are lower than those of the larva, but both protein and total phosphodiesterase contents are considerably greater in the adult central nervous system. (4) Mg2+ is not absolutely required for either cyclic AMP-phosphodiesterase or cyclic GMP-phosphodiesterase activity. (5) Phosphodiesterase is inhibited by a variety of physiological and non-physiological compounds, nucleoside triphosphates being particularly effective; Some potent inhibitors of mammalian phosphodiesterase are comparatively ineffective toward Manduca sexta phosphodiesterase. (6) Kinetic analyses of soluble and particulate phosphodiesterase revealed non-linear double-reciprocal plots for the hydrolysis of both cyclic AMP and cyclic GMP, with Michaelis constants of approximately 10 mu M and 20 mu M; (7) The hydrolysis of both cyclic nucleotides appears in part to be the function of a single enzyme or related enzymes in the insect central nervous system. It follows that the intracellular level of one cyclic nucleotide may influence the concentration of the other by inhibiting its DEGRADATION.